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Collectively, the findings by history of ASCVD suggest that 
the increased relative risk with tofacitinib versus TNFi is 
dependent on established atherosclerotic disease. Our 
findings also highlight the absolute risk associated with 
prevalent ASCVD in patients with RA. A previous anal-
ysis of ORAL Surveillance showed that this group did not 
receive adequate secondary CVD prevention with approx-
imately only 50% of patients with history of ASCVD on 
statins at baseline.12 Age is an important CV risk factor in 
the general population since atherosclerosis progresses 
with advancing age.14 Age ≥65 years is regarded as a high- 
risk condition in patients with ASCVD,14 and in our anal-
ysis, this patient group compared with patients younger 
than 65 years was two times as likely to have a history of 
ASCVD. The subgroup analysis presented here on risk of 
extended MACE endpoints in patients ≥65 or <65 years of 
age aligns well with a previous analysis on MACE- 3. This 
includes the observation that risk of extended MACE 
endpoints was increased with tofacitinib 10 mg two times 
per day versus TNFi in patients ≥65 years of age.

The data presented herein and in previous analyses of 
ORAL Surveillance indicate that the increased CV risk 
associated with tofacitinib versus TNFi mainly involves 
MI and specifically for tofacitinib 10 mg two times per 
day versus TNFi, VTE.10 12 The mechanisms for the 
increased risk of these events are currently not under-
stood. Although thrombotic events such as MI and VTE 
share several risk factors,19 these outcomes are triggered 
by distinct pathogenic processes. MI is predominantly a 
consequence of rupture of a coronary artery plaque,20 
while VTE is associated with formation of thrombi due 
to hypercoagulability in the venous compartment.19 
The finding of increased risk of MI with tofacitinib 
versus TNFi across the extended MACE, in particular, 
implies that the treatment difference effect appears to 
be mainly with acute events and that too of the coronary 
artery vasculature. This difference in relative risk may 
conceivably also suggest TNFi as more atheroprotective. 
Currently, we do not know mechanisms for the increased 
risk of VTE with tofacitinib 10 mg two times per day 

Figure 6 Risk of extended MACE endpoints with tofacitinib versus TNFi in patients ≥65 or <65 years of age. *Results reported 
in Ytterberg et al10 and included for reference. †HR 95% CI excludes 1. HRs (95% CIs), shown on a logarithmic scale, are from 
time to first event analyses based on two simple Cox proportional hazard models: one comparing tofacitinib 5 mg two times per 
day and 10 mg two times per day versus TNFi, and the other comparing combined tofacitinib doses versus TNFi. IRs express 
the number of patients with first events per 100 PY. IR, incidence rate; MACE, major adverse cardiovascular events; N, number 
of evaluable patients; n, number of patients with events; PY, patient- years; TNFi, tumour necrosis factor inhibitor; VTE, venous 
thromboembolism.
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versus TNFi.21 The risk seems to particularly involve 
PE,10 a finding that has been replicated in a study of 
Janus kinase inhibitors versus other forms of treatment 
for RA in a real- world healthcare setting.22 Notably, a 
recent post hoc analysis of ORAL Surveillance suggested 
that the higher risk of VTE with tofacitinib versus TNFi 
was restricted to patients ≥65 years of age and/or with 
a history of long- term current/past smoking.23 Future 
studies will provide more clarity on specific patient char-
acteristics associated with increased risk of MI and VTE 
with tofacitinib vs TNFi.

A key limitation of this analysis is its exploratory nature 
such that the results should be interpreted with caution 
and as hypothesis generating. Some of the endpoints 
require clinical judgement (eg, coronary revascularisa-
tion), which may, despite adjudication of these CV events, 
introduce bias.24 Finally, for some of the individual 
CV outcomes, the number of events were low, and the 
related risk estimates need to be interpreted carefully. 
CV risk estimated with ASCVD- PCE was used to catego-
rise patients in some analyses. ASCVD- PCE was validated 
with data from a US population.25 The application of 
the calculator on patients from racial/ethnic groups or 
from geographical regions where it was not explicitly vali-
dated could have resulted in inadvertently low or high 
predicted CV risk.

In conclusion, in this post hoc analysis of ORAL Surveil-
lance, the risk of extended ischaemic events and/or 
hospitalisation for HF did not appear different with tofac-
itinib 5 mg two times per day and 10 mg two times per day 
versus TNFi. Risk was increased in all treatment groups 
in those with a history of ASCVD or age ≥65 years with 
the greater risk with tofacitinib versus TNFi also in these 
groups. Increase in VTE events with tofacitinib 10 mg two 
times per day versus TNFi underpinned the increased 
totality of CV risk, which appeared similar with tofacitinib 
5 mg two times per day versus TNFi. The increased risk of 
mainly MI and VTE with tofacitinib versus TNFi warrants 
further mechanistic evaluation.
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